Introduction
Kidney diseases are common in cats 1 Besides providing guidelines for therapeutic aid, the renal biopsy (RB) specimen displays diagnostic and prognostic value. However, this procedure is not frequently performed in cats due to complications associated with the procedure as well as the doubts in relation to the diagnosis 1 .
The biopsy and histopathological evaluation of the renal tissue are valuable diagnostic and prognostic tools 5 . The RB allows the clinician to establish the histological diagnosis and should be considered when it could alter the clinical approach 6 or facilitate the prognosis, including in patients with glomerular desease or acute renal failure (IRA) 7 . It also justifies the use of specific and expensive therapies, such as dialysis, in those patients with a favorable prognosis 2 .
Several RB techniques have been described in veterinary medicine, and one of these is percutaneous biopsy, which does not require surgical opening of the abdominal cavity 5 . The percutaneous biopsy can be performed by using imaging such as ultrasound 8, 9 , or "blindly", which is done when the kidneys are immobilized by abdominal palpation. The blind technique is especially easy to be performed in this species due to the easy palpation of cat kidneys 7 .
Complications for the RB result from the penetration of the needle in large vessels, which include: severe hemorrhage 1 and perirenal bleeding 3, [10] [11] [12] . Hydronephrosis due to ureteral or renal pelvis obstruction by blood clots 10 and death are uncommon complications 1 . Hemorrhaging is the most important and most serious complication of the RB procedure 10 , and the patient should be monitored after the procedure 13 .
To evaluate the quality of the RB sample, it is important to consider if the number of glomeruli is sufficient to represent the renal parenchyma 14 . There is no standard established for veterinary medicine; however, various references in the literature indicate that the minimum number of glomeruli per sample is five 7, 14 .
However, in clinical practice, we observed difficulties in a renal biopsy collection in cats, with the previously described methods 1 . Thus, the objective of this study was to describe a new method of the blinded percutaneous RB technique and to evaluate its complications and the diagnostic quality of the samples in healthy cats.
Methods

Animal selection and ethical guidelines
This study used 10 healthy adult male (n=3) and female Figure 1A ). The procedure is relatively easy and minimally invasive, and it was performed on an outpatient basis without the need of an operating room.
There was adequate antisepsis of the abdominal cavity, and the kidney to be biopsied was immobilized by an assistant who moved the kidney up with one hand and immobilized it sideways using the index and middle fingers of the other hand located in the cranial and caudal poles ( Figure 1B ). The collection of the RB was done using the blinded percutaneous technique. A small incision was made in the skin ( Figure 1C ), and the operator of the needle inserted it into the caudal pole of the kidney in the dorsoventral direction using one hand, while the other hand fixed the kidney in its ventral face ( Figure 1D ) to avoid movement during the procedure.
A 16 gauge, 4.5 in, semi-automated Tru-Cut type needle was used, which has automatic gathering of the internal cannula.
Two to four punctures were completed per animal, in order to obtain at least two specimens macroscopically viable, taking place however a maximum of four punctures per cat. The needle was inserted into the cavity through the skin incision, surpassing the muscles until its introduction into the renal capsule, which offers resistance to passage of the needle and when the kidney is perforated. The internal cannula of the needle was immediately exposed, and the automatic gathering of the cannula was triggered for the collection of the renal fragment. After the RB, the small incision of the skin was sutured with a simple point ( Figure 1F ) and nylon thread 2-0, which was removed after 7 d. Sanitization of the local area was performed using saline and povidone iodine immediately after and 24 and 72 hrs after the RB. with at least five glomeruli were considered of adequate quality for diagnosis 7, 14 .
Clinical evaluation
The risks of percutaneous RB were evaluated using:
complete physical examination, erythrogram, leukogram, and urinalysis before and 2, 24, and 48 hrs after the RB (M0, M1, M2, and M3, respectively); renal ultrasound before and 30 min after the RB to verify the occurrence of hemorrhaging or perirenal hematoma; urea and creatinine levels before and 72 hrs after the RB to evaluate possible alterations in renal function; and coagulation time using the microcapillary method before the RB to exclude hemorrhagic tendencies. The biopsy site was inspected and palpated daily until removal of the suture stitches (7 d).
The complications observed in the study were classified as minimal: perirenal hematoma and microscopic hematuria, which spontaneously resolved without the need of a blood transfusion;
and more serious: hemorrhages that required blood transfusion 15, 16 .
Statistical analysis
The profile multivariate statistical analysis was used to analyze the data to compare the evaluation periods. All the data were analyzed using GraphPad Prism (version 1.3). The level of significance for the tests was 5% (CI 95%), and p<0.05 was considered significant.
Results
According to the technique used, it was easier to perform the biopsy in the right kidney, which was palpated and immobilized with ease in nine animals (90%), while the left kidney was selected in only one animal (10%). The technique needed two operators, one elevating and immobilizing the kidney to a lateral position, while the other inserted a needle and fixed the kidney ventrally.
The collection time ranged between 7 and 26 min (13.9±7.4).
During the physical exam after the RB, there were no alterations in the vital parameters, and the presence of pain was not observed with abdominal palpation during any of the evaluation periods. The biopsy site, evaluated daily for 7 d, remained without alterations or infection, despite the fact that no antibiotics were used. No alterations of the urea and creatinine serum levels were observed.
No major complications or deaths were observed, indicating that the technique is safe. There was no verified occurrence of major complications or deaths in the animals of this study. Among the minor complications, the occurrence of transitional macroscopic hematuria was observed in 2 (20%) and perirenal hematoma in 1 (10%) of the 10 biopsied animals, which totaled 30%.
No changes were observed in the total number of leukocytes, which remained within the normal basal physiological values for the species at all times, indicating the absence of infection after the RB.
In the evaluation of the erythrogram, a significant
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Acta Cirúrgica Brasileira -Vol. 27 (1) 2012 -79 decrease was observed in the parameters referring to the hematocrit, erythrocytes, and hemoglobin in M1 compared to the baseline (M0). However, in M2 and M3, these parameters showed a significant increase in relation to the M1, and did not differ from M0, which shows the transitional nature and prompt restoration of the blood count 24 hrs after the RB. Table 1 shows the relative values of the hemogram. There was a significant increase in the number of There were two to four punctures completed per animal, resulting in one, two, or three fragments macroscopically viable in three (30%), four (40%), and three (30%) animals, respectively.
In 100% of the animals tested, at least one of the samples showed adequate material for diagnosis (i.e., five or more glomeruli per histological cut). Of the 20 fragments evaluated under the microscope, one (5%) revealed the presence of muscle, while the other 19 (95%) revealed the presence of renal tissue. Of these, only four fragments had no glomeruli, while one fragment showed the presence of only three glomeruli; in 14 samples (70%), there were at least five glomeruli per histological cut.
Discussion
The RB, besides helping in the definition of the diagnosis, may also provide guidance on therapeutic aid and determine the prognosis of the patient 1 . This study evaluated the complications and quality of the samples of blinded percutaneous RB performed in cats and showed that by combining an experienced operator with the technique, adequate material can be obtained; the RB does not lead to serious complications; and in most cases it provides enough material for diagnosis. These results may serve as an incentive for clinicians to more frequently request for the use of this procedure; it is not often done in dogs and cats due to the associated complications and doubts about the diagnosis 1 .
Unlike the method of blinded percutaneous collection that has been described in the literature, which uses only one operator to perform the RB 7, 13 , the technique used in this study requires two operators. However, immobilization of the biopsied kidney is adequate by not allowing movement during the insertion of the needle and ensures that, even without the help of images, such as ultrasound, the trajectory of the needle is accurate, the main advantage of the technique.
According to the literature, in cats, the technique of blinded percutaneous RB can be used to obtain fragments from both the right and left kidneys as both can be located and immobilized by abdominal palpation 18 . However, in this study, it was easier to perform the procedure in the right kidney, which was selected for the RB in nine animals (90%). This may be due to the more constant position of the right kidney, once the left kidney is more loosely attached to the body wall 18 . Additionally, must be considered that the operator is right-handed and the cats were then placed in the left lateral position.
Hemorrhaging is the major complication after RB 10 , which was confirmed in this study. Among the alterations observed after the RB, there was a transitory decrease of the hematocrit, erythrocytes and hemoglobin and occurrence of hematuria. Therefore, the procedure should be avoided in patients with uncorrected severe coagulopathy 19 .
The magnitude of hemorrhaging can be monitored by the serial evaluation of the hematocrit of the animals that underwent the procedure 13 . Microscopic hematuria occurred in all cats of this study after the RB. This is a frequent finding in the first 48 hrs after biopsy, although microscopic hematuria is less common and of small significance
13
. The self-limited microscopic hematuria often occurs within 12 hrs to 3 d after the RB 3,13 , and similar results were found in this study.
The ultrasound evaluation of the kidneys after biopsy may show evidence of hemorrhaging and its severity 13 . The occurrence of perirenal hematoma in one of the animals (10%) of this study is greater than the rate described in the literature for dogs and cats. In one of the studies, the authors showed that no hematomas formed immediately or 24 hrs after RB in dogs . In a percutaneous renal biopsy in cats, an average of 9.7 glomeruli per histological cut was obtained and 33.3% of the samples contained muscle or adipose tissue 24 .
Conclusion
The new technique of blinded percutaneous RB in cats was easy to perform, and it permitted the gathering of biopsy specimens adequate for diagnosis and caused no serious hemorrhagic complications, demonstrating the safety of the technique.
